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(54) Method of manufacturing a noncontact ID card

(57) A method of forming a non-contact identification
device involves the steps of:

providing first and second webs, the first web being of a
resin film and having a plurality of IC chips and the second
web having a plurality of antennas; separating from the
first web at least one interposer having at least one of

FIG.7

the IC chips and a portion of the first web; and
attaching the at least one interposer to at least one of the
antennas by a manufacturing apparatus to form an inlet.
In this method a density of IC chips in an area of the first
web is greater than a density of antennas in an area of
the second web.
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Description
BACKGROUND OF THE INVENTION
Technical Field of the Invention

[0001] The present invention concerns a noncontact
ID (identification information) card or the like and a man-
ufacturing method of the same.

Related Art

[0002] Conventionally, the classification information is
obtained by many types of bar codes printed or adhered
on a card type paper, for instance, such as a tag attached
to amerchandise and such bar codes, being simple print-
ing to the paper, presents a high productivity and a low
cost.

[0003] On the other hand, the IC (integrated circuit)
chip, different from the bar code, not only indicates infor-
mation, but also increases the quantity of information by
leaps and bounds and, at the same time, permits to re-
write the information. Moreover, the IC chip is being in-
creased in the productivity and reduced in the price.
Therefore, a so-called noncontact ID card, noncontact
tag or the like packaging IC chips on an antenna circuit
board (such things shall be called collectively noncontact
ID card or the like, hereinafter.) comes to be used.
[0004] As it is well known, the noncontact ID card or
the like hides a broad applicability for ID recognition, elec-
tronic settlement, or others, because they can read and
write simultaneously a quantity of information and, what
is more, assure a high security. Consequently, their wider
use can be accelerated by leaps and bounds, provided
that their manufacturing cost is reduced.

[0005] However, the noncontact ID card or the like are
manufactured, in general, by heat pressing antenna elec-
trodes 3a, 3b of an antenna circuit board 2 to which an
anisotropic conductive film (ACF) 1 and bumps 5a, 5b of
the IC chip 4 in a precisely registered state, in short, by
bonding the both, as shown in Fig. 16.

[0006] As a result, a high accuracy bonder installation
is required, and there was a problem of high manufac-
turing cost (mainly packaging cost). What is more, it is
extremely difficult to prevent the increase of manufactur-
ing cost, because the productivity lowers though the
bonding installation price tends to rise a degree as a more
accurate packaging technology is required, according to
a further size reduction and miniaturization of the IC chip
4.

[0007] It should be appreciated that the bumps 5a, 5b
of the IC chip 4 are bonded by heat pressing to the an-
tenna electrodes 3a, 3b of the antenna circuit board 2 in
a manner to straddle an antenna 6 connected to them;
however, the antenna 6 is formed into a plurality of turns
as, for instance, 6 turns or others (refer to Fig. 17), and
defines the antenna electrodes 3a, 3b at both ends there-
of. Consequently, the line width of the antenna 6 should
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be miniaturized following the size reduction and minia-
turization of the IC chip 4, and a high precision antenna
forming technology is required; so it was difficult to pre-
vent the increase of manufacturing cost, also from this
point.

[0008] Itis afirst object of the present invention to pro-
vide a noncontact ID card or the like allowing to project
the prevention of increase of manufacturing cost (mainly
packaging cost) of noncontact ID card or the like, by per-
mitting to register easily the electrode of the chip and the
antenna electrode of the antenna circuit board, even if
the IC chip is reduced in size and miniaturized, and a
manufacturing method of the same.

[0009] Also, it is a second object thereof to provide a
noncontact ID card or the like allowing to keep the electric
bonding state of the electrode of the IC chip and the an-
tenna electrode of the antenna circuit board satisfactory
(keep in the conductive state) in addition to the insulation
of the predetermined points, even for the noncontact ID
card or the like of the laminated structure of the antenna
circuit board and interposer board and a manufacturing
method of the same.

SUMMARY OF THE INVENTION

[0010] Inorderto achieve the aforementioned objects,
the noncontact ID card or the like of the present invention
comprises an antenna circuit board with an antenna
formed on a substrate, and an interposer board with an
expanded electrode formed on a substrate where an IC
chip is embedded, the expanded electrode being con-
nected to an electrode of the IC chip, wherein both boards
are laminated in a manner to bond the electrode of the
antenna and the expanded electrode.

[0011] As both boards are laminated in a manner to
bond the electrode of the IC chip and the antenna elec-
trode through the expanded electrode in this way, both
electrodes can be registered easily each other despite
the IC chip size reduction and miniaturization and, con-
sequently, the increase of manufacturing cost (mainly
packaging cost) of noncontact ID card or the like can be
prevented.

[0012] In the presentinvention, for bonding the anten-
na electrode and the expanded electrode, the antenna
electrode and the expanded electrode may be bonded
by an electric conductive adhesive agent, or the antenna
electrode and the expanded electrode may be bonded
directly, by gluing the substrate of the antenna circuit
board and the substrate of the interposer board.

[0013] Also, aninsulating adhesive agent is preferably
disposed between the substrate of the antenna circuit
board and the substrate of the interposer board, in a way
to seal an antennaformation portion of the antenna circuit
board and an electrode formation portion of the IC chip.
Further, the IC chip electrode may have advantageously
an under barrier metal layer .

[0014] The insulation of predetermined points and the
bonding of both boards can be reinforced by charging
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insulating adhesive agent between the antenna circuit
board and the interposer board, and the electric bonding
state of the electrode of the IC chip and the antenna elec-
trode of the antenna circuit board can be kept satisfactory
(keptinthe conductive state), by forming the under barrier
metal layer (UBM layer) on the IC chip electrode. It should
be appreciated that the substrate of the interposer board
and the substrate of the antenna circuit board may be
composed of a resin film.

[0015] On the other hand, the manufacturing method
of the noncontact ID card or the like of the presentinven-
tion comprises steps of electrode formation for forming
an expanded electrode on a substrate of an interposer
board where an IC chip is embedded, the expanded elec-
trode being connected to an electrode of the IC chip, and
board lamination for laminating the interposer board and
an antenna circuit board in a way to bond an antenna
electrode formed on a substrate of the antenna circuit
board and the expanded electrode.

[0016] Thus, as the expanded electrode is formed on
the substrate of the interposer board where the IC chip
is embedded, and both boards are laminated in a manner
to bond the expanded electrode and the antenna elec-
trode, both electrodes can be registered easily each other
despite the IC chip size reduction and miniaturization
and, consequently, the increase of manufacturing cost
(mainly packaging cost) of noncontact ID card or the like
can be prevented.

[0017] Incase ofinterposinginsulating adhesive agent
between both substrates, both boards may be laminated
after an adhesive agent application step for applying in-
sulating adhesive agent to the interposer board, which
have been through the electrode formation step, in a way
to coat an electrode formation portion of the IC chip. Be-
sides, the expanded electrode can be formed easily by
the screen printing method.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

Fig. 1 is a front view showing a board lamination
mode of a noncontact ID card or the like of the
present invention;

Fig. 2 is a plan view of Fig. 1;

Fig. 3 is a front view of an interposer board ;

Fig. 4 is a plan view of Fig. 3;

Fig. 5 shows a wafer where an IC circuit is formed;
Fig. 6 shows a dicing cut mode of the wafer;

Fig. 7 shows a raw material for manufacturing the
interposer board, (a) is a plan view, and (B) a front
view;

Fig. 8 shows a mode for inserting an IC chip into a
chip embedding hole;

Fig. 9 is an enlarged view of essential parts of the
interposer board ;

Fig. 10 is a front view showing another board lami-
nation mode of a noncontact ID card or the like of
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the present invention;

Fig. 11 shows another example of the interposer
board;

Fig. 12 shows still another example of the interposer
board;

Fig. 13 shows a mode for compressing laminated
antenna circuit board and interposer board;

Fig. 14 shows a configuration a manufacturing ap-
paratus of noncontact ID card or the like;

Fig. 15 is a view along Z-Z of Fig. 14;

Fig. 16 shows a bonding mode of a conventional
noncontact ID card or the like; and

Fig. 17 is a plan view of an antenna formation portion
of Fig. 16.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Hereinafter, the present invention shall be de-
scribed in detail referring to the attached drawings.
[0020] In the present invention, a noncontact ID card
or the like is composed by laminating an antenna circuit
board and an interposer board. The image is shown by
Fig. 1 which is a front view and, at the same time, an plan
view image thereof is shown in Fig. 2. In both drawings,
an underside antenna circuit board 2 and an upside in-
terposer board 7 are bound in a conductive state through
an electrically conductive adhesive agent 8.

[0021] And, the antenna circuit board 2 forms an an-
tenna 6 and a pair of antenna electrodes 3a, 3b connect-
ed to the same (refer to Fig. 17), on a substrate 9 com-
posed of resin film. On the other hand, the interposer
board 7 holds an IC chip 4 embeded on a substrate 10
composed of resin film, and moreover, forms expanded
electrodes 11a, 11 b connected to a pair of electrodes of
the IC chip 4.

[0022] It should be noted that an enlarged image of
the interposer board 7 is shown in Figs. 3, 4 and, in both
drawings, the pair of electrodes 12a, 12b of the IC chip
4 are, for instance, aluminum electrodes, and they are
connected to fine lead portions 11a4, 11b, of the expand-
ed electrodes 11 a, 11b. Thus, the interposer board 7
forms the expanded electrodes 11 a, 11 b connected to
the electrodes 12a, 12b of the IC chip 4, on a substrate
10 where the IC chip 4 is embedded.

[0023] As aresult, in case of laminating the interposer
board 7 in the conductive state in respect to the antenna
circuit board 2, the expanded electrodes 11 a, 11 b can
be registered easily in respect to the antenna electrodes
3a, 3b. And, based on this fact, the assembly operation
of the noncontact ID card or the like can be performed
by hands, for instance, by an operator who laminates by
holding the interposer board 7 using an appropriate tool,
or an operator who laminates by grasping the interposer
board 7, directly with his/her hands. Consequently, it can
be planned to prevent the increase of manufacturing cost
(mainly packaging cost), despite the IC chip size reduc-
tion and miniaturization.
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[0024] It should be appreciated that the electrically
conductive adhesive agent 8 for bonding the antenna
circuit board 2 and the interposer board 7 in the conduc-
tive state is the one presenting adhesivity or stickiness,
may be either paste form one or tape form one, and also,
may be either anisotropic one or isotropic one. By using
the one presenting the stickiness, the interposer board
7 laminated (packaged) on the antenna circuit board 2
can be removed easily as necessary.

[0025] The aforementioned adhesive agent 8 is ap-
plied to or put on the antenna electrodes 3a, 3b of the
antenna circuit board 2 or the expanded electrodes 11
a, 11 b of the interposer board 7, before laminating both
boards. In general, it is applied to or put on the antenna
electrodes 3a, 3b of the antenna circuit board 2.

[0026] Also, in addition to the application or putting of
the electrically conductive adhesive agent 8, it is prefer-
able to fill a sealing portion 13 (refer to Fig. 1) between
the substrate 9 of the antenna circuit board 2 and the
substrate 10 of the interposer board 7 with insulating ad-
hesive agent 14 so as to seal an antenna formation por-
tion of the antenna circuit board 2 and an electrode for-
mation portion of the IC chip 4, thereby, it can be planned
to reinforce the bonding between the interposer board 7
and the antenna circuit board 2 together with the short-
circuit prevention, and therefore, the electric bonding
state of the expanded electrodes 11 a, 11 b and the an-
tenna electrodes 3a, 3b can be kept satisfactory (in the
conductive state).

[0027] Theinsulating adhesive agent 14 also, similarly
to the electrically conductive adhesive agent 8, is the one
presenting adhesivity or stickiness, and may be either
paste form one or tape form one.

[0028] Besides, the expanded electrodes 11 a, 11 b
and the antenna 6 are preferably formed by a printing
method, for instance, screen printing method, from the
aspect of costreduction. Howsoever, they may be formed
by another printing method, for instance, offset printing
or others as necessary, and furthermore, by other meth-
od than the printing method, for instance, sputtering
method or the like.

[0029] As for electrically conductive adhesive agent 8
and insulating adhesive agent 14, in general, thermoset-
ting ones are used; however, the others, for example,
those of normal temperature setting type or others may
also be used, and in case of using the former, the same
is heat fixed in a predetermined process of the manufac-
turing.

[0030] Itis preferable that electrodes 12a, 12b of the
IC chip 4 have an under barrier metal layer (called UBM
layer, hereinafter) that can ensure the connection with
the expanded electrodes 11 a, 11 b.

[0031] The aforementioned IC chip 4 can be manufac-
tured as follows. In Fig. 5, first, a wafer 15 where an IC
circuit for noncontact ID card or the like is formed on the
top face is prepared, and a glass passivation film 22 (ox-
ide film) is removed by etching selectively with a weakly
acid liquid so that the electrodes 12a, 12b (for instance,
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aluminum electrode) of the circuit be exposed.

[0032] Then, afterthe activation treatment, itis soaked,
for instance, in an electroless nickel cell of 90 °C for 20
minutes for forming a nickelled layer 17 of about 3 pm
exclusively on the aluminum electrodes 12a, 12b and,
following this, it is soaked in an electroless gold plating
cell of 90 °C for 10 minutes for forming a gold plated layer
18 of about 0.1 pm on the nickelled layer 17.

[0033] Thus formed nickelled layer 17 and gold plated
layer 18 prevents the aluminum electrodes 12a, 12b from
deterioration, and furthermore, ensures the connection
between the aluminum electrodes 12a, 12b and external
terminals. This is an UBM layer 19.

[0034] Next, using a screen printer, a solder resist 20
is printed all over the top face of the wafer 15 except for
the aluminum electrodes 12a, 12b, then heated and set
using an oven for forming, forinstance, aninsulation layer
of 20 wm in thickness. It should be appreciated that heat
setting type polyimide ink or the like are also effective in
place of solder resist.

[0035] Next, using a screen printer, a conductive paste
21 wherein silver particles are dispersed is printed and
charged into an opening portion (portion where the solder
resist 20 is not printed) of the aluminum electrodes 12a,
12b, and the same is heat set.

[0036] Next, alower face 23 (face where the IC circuit
for noncontact ID card or the like is not formed) of such
wafer 15 is polished, the thickness thereof is processed,
for instance, to 50 wm and, thereafter, as shown in Fig.
6, the top face (face where the IC circuit for noncontact
ID card or the like is formed) of the wafer 15 is affixed to
a support film 24, then, the wafer 15 is dicing cut to a
predetermined size (for example, 1.6 mm x 2.0 mm) by
turning a diamond blade 25, the IC chip 4 obtained by
this is removed from the support film 24, and it may be
arranged in a pallet created by nickel electromolding.
[0037] The IC chip 4 may well be manufactured by the
other methods different from the aforementioned method
and, by these methods, for instance, a rectangular IC
chip 4 having, for instance, a size of 1.2 mm x 1.6 mm,
and wherein square aluminum electrodes 12a, 12b of
100 w.m one side are formed at the opposite angle posi-
tions thereof, can be obtained. Here, an IC chip 4 having
tapered side walls may well be obtained by setting the
tip of a diamond blade 25 in V-shape, and dicing cutting
the wafer 15 by the same.

[0038] As also for the interposer board 7, for instance,
it can be manufactured as follows. First, a raw material
30 made of aresin film (for example, polyester base alloy
film of 100 wm in thickness) having a large width, in short,
a web form shown by Fig. 1 (A) which is a plan view is
prepared, and a plurality of chip embedding holes 31 are
processed thereon in a predetermined pattern.

[0039] For instance, a nickel die having a plurality of
bumps formed similar to the IC chip 4 is heated to 240
°C, applied to the resin film 30, pressed for 10 seconds,
quenched, cooled down to 80 °C and extracted, for
processing chip embedding holes 31 with hole pitch of
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10 mm in length and breadth, opening portion of 1.2 mm
x 1.6 mm and depth of 50 um (refer to Fig. 7(B)).
[0040] It should be appreciated that the processing
method of the chip embedding holes 31 may be laser
abrasion method, plasma etching method, chemical
etching method or others. However, the aforementioned
press method is preferable as it presents the best pro-
ductivity.

[0041] Such raw material 30 is not limited to those of
the aforementioned non laminated type, but may be
those of laminated type. For example, it may be a raw
material of two-layered structure laminating a first raw
material composed of resin film and a second raw mate-
rial composed of resin film or metal foil. In case of raw
material of the two-layered structure, it is preferable to
laminate the first raw material perforated with chip em-
bedding holes 31 on the second raw material, in view of
the easiness of hole processing.

[0042] Next, the IC chip 4 is inserted and fixed into the
chip embedding hole 31 of the raw material 30. At this
moment, for instance, as shown in Fig. 8, itis preferable
to transfer a trace of low viscosity epoxy base resin 32
to the bottom of the chip embedding holes 31 using a
transfer pin, and then insert the IC chip 4.

[0043] The IC chip 4 inserted into the chip embedding
hole 31 from an end where the aluminum electrodes 12a,
12b are not provided, and moreover, the inserted IC chip
4 is temporarily fixed with resin 32. Thereafter, a gap
between the side face of the IC chip 4 and the side face
of the chip embedding hole 31 is filled with adhesive and
fixed.

[0044] However, the IC chip 4 may be inserted after
having applied adhesive to the bottom and side wall of
the chip embedding hole 31. Besides, it is preferable to
perforate the bottom of the chip embedding hole 31 with
a bleed hole for venting during the heat setting of the
adhesive.

[0045] Thus, the IC chip 4 can be embedded in the raw
material 30 to make an appearance exposing only the
aluminum electrodes 12a, 12b. In the embedding, the
transfer of the IC chip 4 may be held, for instance, with
the help of a (not shown) nozzle of 1.5 mm in outer di-
ameter having a air suction port of 0.5 mm at the middle
portion, for sucking and taking out the IC chip 4 from the
alignment pallet, and inserting into the chip embedding
hole 31 of the raw material 30.

[0046] In addition, in case where an IC chip 4 having
tapered side walls as mentioned above is obtained, the
insertion of the IC chip 4 into the chip embedding hole
31 can be simplified furthermore. In short, as the IC chip
4 has a surface protected with an insulating layer, it can
be treated as bulk similarly to general electronic compo-
nents. There, the IC chip 4 can be delivered on the raw
material 30 where a number of chip embedding holes 31
having tapered side faces, and the IC chip 4 can be in-
serted into the chip embedding hole 31 by ultrasonic vi-
bration to the raw material 30. In this case, the produc-
tivity of interposer board can be increased by leaps and
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bounds, because the IC chip 4 can be embedded smooth-
ly, by tapering the side wall.

[0047] Next, the expanded electrodes 11 a, 11 b con-
nected to the aluminum electrodes 12a, 12b of the IC
chip 4 are formed. They are formed by printing conductive
paste where, for example, silver particles are dispersed
by about 70% using a screen printer, on a face where
the aluminum electrodes 12a, 12b of the IC chip 4 em-
bedded in the raw material 30 are exposed. The conduc-
tive paste is identical to the aforementioned conductive
paste 21 (refer to Fig. 5).

[0048] For instance, expanded electrodes 11 a, 11 b
of about 15 pum in thickness, 0.2 mm in breadth of lead
portions 11a4, 11b4, 3 mm square in size of the enlarged
portion and 8 mm in pitch of one enlarged portion and
the other enlarged portion.

[0049] Then, the interposer board 7 can be obtained
by stamping out in a predetermined size from the raw
material 30 where the expanded electrodes 11 a, 11 b
are formed. For instance, it is stamped out in a size of
10 mm square. A part of the interposer board 7 obtained
in this manner is shown by enlarging in Fig. 9. It should
be appreciated that the substrate 10 of the interposer
board 7 is homogenous as the raw material 30, as evident
from the foregoing.

[0050] On the other hand, the antenna circuit board 2
can be manufactured as follows. In general, a raw ma-
terial of the same nature as the aforementioned raw ma-
terial 30 (for instance, polyester alloy film of 100 wm in
thickness) is selected. Such raw material is not provided
with chip embedding hole 31 and the width thereof is
processed to a predetermined size.

[0051] Such raw material is transferred intermittently
by reel-to-reel method, silver paste is screen printed to
the same, and antenna circuits (antenna 6 and antenna
electrodes 3a, 3b) are formed successively with a con-
stant interval.

[0052] Then, it can be manufactured by stamping out
into a predetermined size in a subsequent process, in
short, by stamping out into the unit size of the substrate
9. Here, the process for stamping out in the unit size of
the substrate 9 may be performed after packaging (bond-
ing) the interposer board 7 where the expanded elec-
trodes 11 a, 11 b are formed to the raw material where
the antenna 6 and the antenna electrodes 3a, 3b are
formed.

[0053] In this manner, for instance, the antenna 6 of
0.25 mm in wiring width, 0.5 mm in pitch thereof, 6 turns
in number of turns, and 75 mm x 45 mm in outermost
periphery can be formed and, at the same time, the an-
tenna electrodes 3a, 3b of 3 mm square in size and 8
mm in pitch can be formed at both ends of the antenna
6 (refer to Fig. 17).

[0054] The substrate 9 of the antenna circuit board 2
is not limited to those of the aforementioned non lami-
nated type, but may be those of laminated type. For ex-
ample, it may be those of two-layered structure laminat-
ing a first raw material composed of resin film and a sec-
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ond raw material composed of resin film or metal foil (for
instance, aluminum foil).

[0055] In the following, the interposer board 7 is lami-
nated on the obtained antenna circuit board 2. At this
moment, as the expanded electrodes 11a, 11 b are
formed on the interposer board 2, both boards can be
stacked by easily positioning the expanded electrodes
11a, 11 bonthe antenna electrodes 3a, 3b ofthe antenna
circuit board 2, by hands.

[0056] Before such lamination, for instance, electrical-
ly conductive adhesive agent 8 is applied to the antenna
electrodes 3a, 3b and, at the same time, the sealing por-
tion 13 (refer to Fig. 1) is filled with insulating adhesive
agent 14. Then, after the lamination, the conductive ad-
hesive agent 8 and the insulating adhesive agent 14 are
heat set, for instance, heated at 90 °C for 5 minutes and
set for fixing (bonding) the both.

[0057] The lamination by the aforementioned manual
operation may well be performed with in arange of = 1.0
mm to = 1.5 mm in lamination accuracy, and the non-
contact ID card or the like can be obtained in this manner.
The noncontact ID card or the like is a so-called inlet,
which is cladded conveniently to make a commercialized
product.

[0058] In the presentinvention, the interposer board 7
can also be laminated in respect to the antenna circuit
board 2 as shown in Fig. 10. In the same drawing, an
image for adhering the interposer board 7 to the antenna
circuit board 2 is shown, and the insulating adhesive
agent 14 and non insulating adhesive agent 35a, 35b are
affixed to the substrate 10 of the interposer board 7.
[0059] It should be appreciated that the insulating ad-
hesive agent 14 is composed of insulating adhesive tape
and, at the same time, the adhesive agent 35a, 35b are
composed of pressure-sensitive adhesive tape. These
insulating adhesive tape and pressure-sensitive adhe-
sive tape are both double faced tapes.

[0060] Consequently, both substrates can be glued to
each other easily by applying the interposer board 7 to
the substrate 9 of the antenna circuit board 2 and, fur-
thermore, the antenna electrodes 3a, 3b of the antenna
circuit board 2 and the expanded electrodes 11 a, 11 b
of the interposer board 7 can be bonded in conductive
state by making them into contact, directly.

[0061] In the foregoing, the insulating adhesive agent
14 and adhesive agent 35a, 35b are affixed to the inter-
poser board 7 side; however, the insulating adhesive
agent 14 may be affixed to the interposer board 7 side
and, at the same time, the adhesive agent 35a, 35b may
be affixed to the antenna circuit board 2 side.

[0062] Also, the insulating adhesive agent 14 may be
affixed to the antenna circuit board 2 side and, at the
same time, the adhesive agent 35a, 35b may be affixed
to the antenna circuit board 2 side. However, it is most
preferable to affix the both to the interposer board 7 side
in view of lamination by a simple movement.

[0063] It should be appreciated that the insulating ad-
hesive agent 14 and adhesive agent 35a, 35b may be
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those of paste form; however, as it is easier to affix those
of tape form than to apply the same, it is preferable to
select this.

[0064] And, as forthe adhesive agent 35a, 35b, in gen-
eral, those of pressure sensitive type are used; however,
thermosetting ones or others, for instance, those of nor-
mal temperature setting type and so on may also be used
and, in case of using those of thermosetting type, the
heat fixation is performed in a predetermined process of
the manufacturing. Furthermore, if necessary, conduc-
tive adhesive agent 8 may be applied or affixed to the
antenna electrodes 3a, 3b or expanded electrodes 11 a,
11b.

[0065] The interposerboard 7 according to the present
invention is not limited to the one shown in the aforemen-
tioned Fig. 9, but it may well be the one configured in the
other mode.

[0066] For example, as shown in Fig. 11, it may be the
one using a glass passivation film 22 coated on the por-
tion other than the electrode of a wafer 15 as it is as
insulating layer of the wafer surface, and forming the ex-
panded electrodes 11 a, 11 b on the substrate 10 of the
interposer board 7 wherein an IC chip 4 having the glass
passivation film 22 as insulation layer is embedded.
[0067] Also, as shown in Fig. 12, it may be the one
wherein a photosensitive epoxy resin layer 36 is formed
in a way to open only the electrodes 12a, 12b portions
on the substrate 10 of the interposer board 7 wherein the
IC chip 4 having the glass passivation film 22 as insulation
layer is embedded and, at the same time, the expanded
electrodes 11 a, 11 b are formed on the photosensitive
epoxy resin layer 36. Furthermore, it may be the one
wherein a solder resist 20 is formed in place of the afore-
mentioned photosensitive epoxy resin layer 36.

[0068] Such photosensitive epoxy resin layer 36 or sol-
der resist 20 in place thereof may be formed by impress-
ing to a predetermined thickness using a screen printer,
after having inserted and fixed the IC chip 4 into the chip
embedding hole 31 of the raw material 30, and, consec-
utively, an interposer board 7 of the structure shown in
Fig. 12 can be manufactured by stamping out the raw
material 30 by unit size of the substrate 10 after having
formed the expanded electrodes 11 a, 11 b on the pho-
tosensitive epoxy resin layer 36 or solder resist 20 formed
in this way.

[0069] Note that the interposer board 7 of Fig. 9 and
Fig. 12 which protects the IC chip 4 with the solder resist
20 or epoxy resin layer 36 is more resistant to the thermal
effect and easier to handle than the interposer board 7
of Fig. 11 wherein they are not formed.

[0070] Besides, in the comparison of the interposer
board 7 of Fig. 9 and that of Fig. 12, a gap (difference in
level) appears easily between the top face of the sub-
strate 10 (face where the expanded electrodes 11 a, 11
b are formed) and the top face of the solder resist 20, in
the former, while it does not appear, in the latter; there-
fore, the latter is more advantageous for forming the ex-
panded electrodes 11 a, 11 b thereon.
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[0071] Concerning also the formation of such expand-
ed electrodes 11 a, 11 b, the formation is not limited to
the aforementioned screen printing method, but they may
be formed by another method. For instance, the expand-
ed electrodes 11 a, 11 b can be formed by forming a
metal film by aluminum sputtering whole (all over) the
face where the aluminum electrodes 12a, 12b of the IC
chip 4 embedded on the substrate 30 are exposed, then,
applying resist all over the metal film, after drying the
same, forming a resist pattern mask by exposure and
development, and consecutively, removing aluminum of
the mask opening portion by means of aluminum etching
liquid.

[0072] Moreover, the expanded electrodes 11 a, 11 b
and antenna electrodes 3a, 3b may be other material as
necessary, and their shape, size, thickness and so on
are decided conveniently.

[0073] Also, the IC chip manufacturing method may
well be the other method. For example, the aforemen-
tioned wafer 15 where the IC circuit for noncontact 1D
card or the like is formed on the top is used, and polished
to a predetermined thickness (say, 50 um), a photo resist
is applied and dried, thereafter, only portions of the alu-
minum electrodes 12a, 12b are exposed to the light using
a photo mask and developed, and only the aluminum
electrodes 12a, 12b are exposed by removing photo re-
sist thereof.

[0074] Then, the wafer 15 is processed with plasma,
oxide film on the surface of the aluminum electrode 12
is removed, thereafter, a titan tungsten layer of a prede-
termined thickness (say, 0.5 um) is formed by sputtering,
and then, a gold layer of a predetermined thickness (say,
0.05 um) is formed on such titan tungsten layer and, at
last, the photo resistis peeled off. The titan tungsten layer
and the gold layer form the UBM layer 19.

[0075] Following this, the wafer 15 is dicing cut to a
predetermined size by turning a diamond blade, and the
IC chip 4 obtained by this may be taken out from a support
film 24.

[0076] Also, for the lamination of the antenna circuit
board 2 and the interposer board 7, in general, the inter-
poser board 7 is laminated from upside on the underside
antenna circuit board 2; however, the interposer board 7
may be bounded from the underside to the upside an-
tenna circuit board 2.

[0077] At this moment, it can be planned to make the
lamination or bonding accuracy constant, for example,
by providing a L-shape mark on the antenna circuit board
2, or installing a guide pin, as means for positioning the
interposer board 7 in respect to the antenna circuit board
2.

[0078] In addition, it can be planned to reinforce the
bonding by compressing the laminated both boards 2, 7
with a pair of upper and lower calking tools 36a, 36b, as
shown in Fig. 13. The noncontact ID card can be assem-
bled by applying normal temperature instantaneous set-
ting type insulating adhesive to the affixing position of
the interposer board 7 in respect to the antenna circuit
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board 2, affixing the interposer board 7 thereto, and there-
after, pressing electrodes each other using the calking
tools 36a, 36b. For example, if an antenna circuit is
formed beforehand on the form of the freight or others,
the interposer board can be affixed as necessary. Dimen-
sions and the material quality of the antenna circuit board
where the antenna circuit is formed can be selected ar-
bitrarily. Also, a tape form interposer board may be wound
up on a reel, paid out and cut as necessary similarly to
the tag for bar code, and affixed to the antenna circuit
board.

[0079] In the present invention, as mentioned above,
both electrodes can be registered each other simply de-
spite the IC chip size reduction and miniaturization, be-
cause both boards are laminated in a way to bond the
electrodes 12a, 12b of the IC chip 4 and the electrodes
3a, 3b of the antenna 6 through the expanded electrodes
11 a, 11 b and, consequently, noncontact ID card or the
like such as noncontact ID card or noncontact tag, and
so on can be manufactured by manual operation; how-
ever, they can also be manufactured using an apparatus
shown in Fig. 14.

[0080] The manufacturing apparatus comprises an an-
tenna circuit board raw material let-off gear 40, an an-
tenna circuit printer 41, an oven 42, an interposer board
raw material let-off gear 43, a press cut apparatus 44, a
remaining raw material winder 45, an interposer board
temporary affixer 46, an interposer board transfer appa-
ratus 47, an interposer board final affixer 48, a dryer 49,
and a product winder 50.

[0081] In the manufacturing apparatus, the antenna
circuit (antenna 6 and electrodes 3a, 3b) are printed by
the antenna circuit printer 41 on a raw material 37 deliv-
ered from the antenna circuit board raw material let-off
gear40and, then, heated in the oven 42 to fix the antenna
circuit. In parallel with this, a raw material 30 delivered
from the interposer board raw material let-off gear 43 is
stamped out by the press cut apparatus 44 to obtain the
interposer board 7 of a predetermined size, and at the
same time, the remaining raw material 30 after the stamp-
ing of the interposer board 7 is taken up by the remaining
raw material winder 45.

[0082] The interposer board 7 stamped out from the
raw material 30 is held by the interposer board transfer
apparatus 47 and transferred to the adhesion point (lam-
inating position), in short, transferred above the antenna
circuit formed on the top face of the raw material 37. At
this moment, the positioning in respect to the antenna
circuit formed on the raw material 37 can be performed
easily, as the expanded electrodes 11 a, 11 b are formed
on the interposer board 7.

[0083] It should be appreciated that the raw material
30 delivered from the interposer board raw material let-
off gear 43 is the one where the IC chip 4 is embedded
and the expanded electrodes 11 a, 11 b are formed and,
at the same time, the insulating adhesive agent 14 and
the adhesive agents 35a, 35b are affixed (refer to Fig.
10) and, furthermore, the adhesion surface thereof is pro-
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tected with a protection tape 51. This is wound up on a
reel in a former process beforehand, and set on the in-
terposer board raw material let-off gear 43. In addition,
during the delivery of the raw material 30, the protection
tape 51 is taken up and peeled off the raw material 30.
Thereby, the adhesion face (bottom face side in Fig. 10)
of the insulating adhesive agent 14 and the adhesive
agents 35a, 35b are exposed.

[0084] In Fig. 15, a transfer mode of the interposer
board 7 is shown, and in the same drawing, the interposer
board transfer apparatus 47 comprises a slider with
chuck 47c that can be guided by a rail 47b anchored to
a machine base 47a and moved to the arrow direction
shown in the drawing, and a suction band 47e for sucking
and holding the interposer board 7 stamped out from the
raw material 30 by means of an absorber 47d and deliv-
ering the same to the slider 47c.

[0085] For this purpose, when the slider with chuck
47c grasps the interposer board 7 with the chuck and
moves to the point shown by a dotted line at the right
side, a suction head 46a of the interposer board tempo-
rary affixer 46 moved above it moves downward to suck
and hold the interposer board 7, and then, after having
moved upward, moves furthermore above the raw ma-
terial 37 at the right side. In this manner, the interposer
board 7 can be transferred above the antenna circuit
formed on the top face of the raw material 37, and, can
be attached temporarily (bonded temporarily) by moving
the suction head downward.

[0086] Here, the press cut apparatus 44 can stamp out
the interposer board 7 from the raw material 30 by means
of fixed side lower die 44a and movable side upper die
44b and, furthermore, the upper die 44b is moved upward
upon completion of the stamping. Hereupon, a shaft arm
47f of the suction band 47e rotates and the absorber 47d
is moved above the lower die 44a and, then, the shaft
arm 47f is moved downward.

[0087] Consequently, the interposer board 7 stamped
out from the raw material 30 can be sucked and held by
the absorber 47d and, consecutively, the shaft arm 47f
is moved upward and rotated at the same time, and the
absorber 47 sucking and holding the interposer board 7
is moved on the slider with chuck 47c.

[0088] In the foregoing, the absorber 47d and the suc-
tion head 46a come into contact with the top face (face
where the adhesive agent 35a, 35b and insulating adhe-
sive agent 14 are not applied or affixed) of the raw ma-
terial 10 shown in Fig. 10 to suck and hold the same,
and, the chuck of the slider with chuck 47c grasps right
and left ends (right and left ends where the adhesive
agent 35a, 35b is not applied or affixed in Fig. 10) of the
raw material 10.

[0089] It should be appreciated that the transfer of the
raw material 30 is suspended during the stamping and
transfer of the interposer board 7, and resumed upon
completion thereof. Thus, the raw material 30 is trans-
ferred intermittently. On the other hand, the raw material
37 is transferred continuously with a predetermined rate.
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Besides, the projection of the lower die 44a and the cavity
of the upper die 44b are composed of a material to which
the adhesive agent 35a, 35b and insulating adhesive
agent 14 adhere hardly.

[0090] Next, the interposer board 7 transferred above
the adhesion point to the raw material 37 is attached tem-
porarily (bonded temporarily) by the interposer board
temporary affixer 46, in short, is attached temporarily
through the insulating adhesive agent 14 and adhesive
agent 35a, 35b, continuously, transferred to the interpos-
er boardfinal affixer 48, and finally affixed (finally bonded)
by compression or the like, and furthermore, the insulat-
ing adhesive agent 14 and adhesive agent 35a, 35b are
heat set by the dryer 49, and thereafter, the product is
take up by the product winder 50.

[0091] It should be appreciated that the press cut ap-
paratus 44, interposer board transfer apparatus 47,
board temporary affixer 46 and interposer board final af-
fixer 48 are configured into a multiple head type, in order
to increase the manufacturing speed.

[0092] The aforementioned series of manufacturing
lines makes a high precision bonder and so on unnec-
essary, and allows to manufacture the noncontact ID card
or the like at a low cost and with a high speed.

INDUSTRIAL APPLICABILITY

[0093] As mentioned hereinabove, according to the
present invention, with the use of an interposer board
where an IC chip is embedded and expanded electrodes
connected to electrodes of the IC chip are formed, the
expanded electrodes can be registered easily in respect
to the antenna electrodes of the antenna circuit board
when the interposer board is laminated to the antenna
circuit board in a conductive state. Therefore, the in-
crease of manufacturing cost (mainly packaging cost) of
noncontact ID card or the like can be prevented.

[0094] Moreover,inadditiontothe insulation of the pre-
determined point, the electric bonding state of the elec-
trode of the IC chip and the antenna electrode of the
antenna circuit board can be kept satisfactory (kept in
the conductive state), even for the lamination structure
of the antenna circuit board and the interposer board, by
reinforcing the bonding of both boards by charging insu-
lating adhesive agent in the sealing section between the
antenna circuit board and the interposer board, and form-
ing the under barrier metal layer (UBM layer) on the IC
chip electrode.

Claims

1. A method of forming a non-contact identification de-
vice, the method comprising:

providing a first web of resin film having a plu-
rality of integrated circuit chips;
providing a second web having a plurality of an-
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tennas formed thereon;

separating at least one interposer from the first
web, the atleast oneinterposerincluding at least
one of the integrated circuit chips and a portion
of the first web; and

attaching the at least one interposer to at least
one of the plurality of antennas by a manufac-
turing apparatus to form an inlet,

wherein a density of integrated circuit chips in an
area of the first web is greater than a density of an-
tennas in an area of the second web.

The method of claim 1, wherein the plurality of inte-
grated circuit chips are embedded in the first web.

The method of claim 2, wherein a plurality of embed-
ding holes have tapered side faces, and the plurality
of integrated circuit chips have tapered side walls.

The method of claim 1, wherein the second web is
transferred continuously through the manufacturing
apparatus.

The method of claim 1 further comprising positioning
an electrode of the at least one interposer to an elec-
trode of the at least one of the plurality of antennas.

The method of claim 1, wherein the antennas are
successively formed with a constant interval.

The method of claim 1 further comprising screen
printing the plurality of antennas an the second web.

The method of claim 1, wherein a pitch of the inte-
grated circuit chips on the first web is 10mm in length
and breadth, and the plurality of antennas on the
second web each include a wiring turn of 75mm x
45mm in outermost periphery.

The method of claim 1, wherein integrated circuit
chips are disposed in a column on the first web.

The method of claim 1, wherein integrated circuit
chips are disposed in a row on the first web.

The method of claim 1 further comprising press cut-
ting the at least one interposer from the first web.

The method of claim 1 further comprising holding the
at least one interposer using suction for transfer to
the second web.

The method of claim 1, wherein the manufacturing
apparatus includes a material let-off gear and a ma-

terial winder.

The method of claim 1, wherein at least one of an
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electrically conductive adhesive agentand insulating
adhesive agent is used to bond the at least one in-
terposer to the at least one of the plurality of anten-
nas.

The method of claim 1, wherein an insulating agent
is used to bond the at least one interposer to the at
least one of the plurality of antennas, the insulating
agent comprising at least one of pressure-sensitive
adhesive tape and adhesive paste.

The method of claim 1, wherein the at least one in-
terposer and the at least one of the plurality of an-
tennas are laminated together.

The method of claim 1, wherein a thermosetting ad-
hesive agent is used to bond the at least one inter-
poser to the at least one of the plurality of antennas.

The method of claim 1 further comprising cladding
the inlet with paper to form a merchandise tag.

The method of claim 18 further comprising printing
a bar code on the merchandise tag.

The method of claim 1, wherein the plurality of inte-
grated circuit chips are fixed to the first web with an
adhesive.

The method of claim 1, wherein the at least one in-
terposer is attached to the at least one of the plurality
of antennas by an anisotropic material.

The method of claim 1, wherein the at least one in-
terposer includes an expanded electrode.

The method of claim 1, wherein the integrated circuit
chips are coupled to the antennas by an expanded
electrode on each of a plurality of interposers.

The method of claim 1, wherein the first web com-
prises a polyester base alloy film.

The method of claim 1, wherein the second web is
a resin film.

The method of claim 1, wherein the manufacturing
apparatus includes multiple heads.

The method of claim 1, wherein the separating is
performed by the manufacturing apparatus.

The method of claim 1, wherein the at least one in-
terposer is attached to the at least one of the plurality
of antennas by an isotropic material.
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